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(54) Radte-opaque tracer for surgical implants 

(57) Medically safe metallic material, in particular gold, is used as a radiologically opaque part of a surgical soft tissue 
implant such as vascular prostheses and prostheses for the surgical replacement of ligaments and tendons. 
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RAD I O— OPAQUE TRACER FOR SURGICAL IMPLANTS 

When soft tissue is replaced in a surgical procedure 
whereby the whole or a part of that soft tissue is replaced 
or augmented, there is no convenient method by which 
post-operative evaluation of the procedure can be made by 
non-invasive technique, since the soft tissues and the 
implant are usually invisible to X-rays. 

By way of specific example, the Leeds-Keio prosthetic 
ligament, as described in European Patent Application 
O 126 S20 is constructed using a leno or mock-leno weave 
from a polyester yarn, which is invisible to X-rays. The 
prosthesis is fined into place by the insertion within the 
tubular part of the prosthesis of a plug of bone. The gap 
between the bone plug and the host bone through which the 
prosthesis runs, becomes invaded by tissue, which gradually 
becomes calcified as new bone forms, hence anchoring the 
prosthesis firmly in place. The prosthesis is foraminous, 
having areas with perforations of about O.Ol cm 2 so that 
tissue ingrowth is promoted. A surgeon may wish to study by 
X-ray or similar method any changes that may have occurred 
to the prosthesis and the site adjacent to it, either 
non-invasively, or by way of preparation for an invasive 
investigation. For example, during early investigations to 
develop the technique for implantation of this prosthesis, 
young pigs were used. Within one young growing pig after a 
long post-operative period, the pig grew considerably in 
size. The growth produced a considerable increase in the 



tension upon the polyester prosth sis, which resulted in the 
site of the bone plug shifting within the host bone, and 
causing bone deformity. Therefore such an operation is 
contra-indicated in humans when epiphyseal bone growth is 
still active. Should investigation be required of movements 
of bone plugs and the associated ligament prosthesis within 
young animals, a simple technique for investigation of such 
movements is necessary. X-rays and similar radiological 
methods provide the investigative technique, but many 
prostheses are invisible to the X-rays. Other monitoring 
investigations may require to be made upon an implant of a 
ligament, tendon or vascular prosthesis, which would be 
simplified by incorporating a proportion of a safe 
radio-opaque material. 

Previously, the approach to the monitoring of textile 
products within the body has been to use a textile fibre 
such as polypropylene which contains a high proportion of a 
radio-opaque substance such as barium sulphate. Such a fibre 
is sometimes used within items such as swabs, when a simple 
technique is required to locate a swab within the body to 
simplify its speedy removal. The difficulty with using such 
a fibre within a prosthesis is that the fibre containing 
such as barium sulphate is not intended to remain within the 
body for a long period, therefore an investigation of the 
long-term effects of the radio-opaque substance on the body 
is not necessary. To investigate these long-term effects 
would be both costly and take a considerable length of time. 
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The present invention provides a simple and safe method of 
evaluating post-operati vely the soft-tissue implant by 
including a medically safe metallic material within the 
implant which is otherwise invisible to external scanning 
techniques such as X-rays and other methods, yet not 
substantially interfere with the performance of the implant. 
The chosen material therefore will usually have to be 
ductile or otherwise in a form such that it remains highly 
flexible. The material chosen is generally described as 
being radio-opaque. 

Suitable metallic materials are those which are known to be 
medically safe to humans, such as high purity metals, e.g. 
gold, platinum, titanium, palladium and their alloys, and 
stainless steel. Bold is particularly preferred since it is 
well known as having no long term ill-effects when used 
within the body. The metallic form is suitable in elemental 
or alloyed form. 

A specific embodiment of the invention uses a gold wire of 
diameter 0.1 to 0.5mm, of purity greater than 95% gold, 
preferably greater than 99%. A particularly suitable form of 
gold wire is that known as 'fine gold' which has a diameter 
of about 0.3mm and a purity of about 99.98% gold. This is 
woven as a single end weaving in the same heald on the loom 
as one of the main warp yarns of a ligament prosthesis as 
described in European Patent Application 0 126 S20. Such 
gold wire is of sufficient diameter to be identifiable in a 
X-ray photograph of a bone, yet of sufficiently low diameter 
to be reasonably flexible for the purposes of weaving. As 
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well as incorporating the wire within the prosthesis during 
the weaving process, the wire can also be incorporated after 
weaving by hand or machine, such as by using a needle in 
conventional sewing. 

Instead of a single wire, four wires within the prosthesis 
will provide more inf or nation from X-ray photographs than a 
single end. Unfortunately, the high cost of gold may render 
the advantage of using more than one end of gold wire per 
prosthesis economically unacceptable. 

In a further embodiment of the invention, a vascular implant 
of polyester textile fibre, which may have been knitted, 
woven or braided, is subjected to a coating technique such 
as vacuum deposition of a fine layer of metal such as gold 
over a whole or a part of its surface, sufficient gold being 
used to provide sufficient scattering of the X-rays to 
render the transplant visible by X-ray technique. By only 
depositing gold over a part of the surface, by shielding 
parts of the prosthesis during deposition of the metal, 
movement of the prosthesis within the body becomes more 
evident. The coating may be by another deposition technique, 
such as the chemical precipitation of the metal onto the 
surface of the fibres forming the prosthesis. Furthermore, 
the metal may be deposited within the fibre itself, during 
the fibre spinning process. This embodiment has the 
advantage of shielding the metallic component from direct 
contact with body tissues, and hence allow the use of metals 
whose medical safety is less well characterised. 



CLAIMS 



1. A BO-f t-tisBue implant containing a proportion o-f 
medically safe metallic material. 

2. A soft-tissue implant as claimed in claim 1, containing a 
metallic material in such form and amount that it is 
detectable by external scanning techniques, but does not 
substantially inter-Fere with the performance of the implant. 

3. A soft-tissue implant according to claim 1 or 2, where 
the metallic material is in the form of a wire. 

4. A soft-tissue implant according to claim 3, where the 
metallic material is in the form of a wire of between 0.1mm 
and 0.5mm. 

5. A soft-tissue implant according to claim 1 or claim 2, 
where the metallic material is in the form of a coating upon 
a textile fibre. 

6. A soft-tissue implant according to claim 5, where the 
metallic material is coated upon the fiber by vacuum 
deposition. 



7. A soft-tissue implant according to claim 5, where the 
metallic material is coated upon the fiber by chemical 
techniques. 



8. A soft-tissue implant according to claim 1 or claim 2, 
where the metallic material is incorporated within th fibre 
during the fibre spinning process. 

9. A soft-tissue implant according to any one of claims 1 to 
8, where the metallic material is gold. 

10. A soft-tissue implant according to any one of claims 1 
to 9, where the gold is of a purity of greater than 95%. 

11. A soft-tissue implant according to claim 10, where the 
gold is of a purity of greater than 99%. 

12. A soft-tissue implant according to any of claims 1 to 
11, where the implant is a woven textile. 

13. A soft-tissue implant according to claim 12, where the 
implant is mock-leno or leno woven in which the warp threads 
are locked with respect to the weft threads. 

14. A soft-tissue implant according any of the claims 1 to 
11, where the implant is a knitted textile. 

15. A soft-tissue implant according to any of the claims 1 
to 11, where the implant is a braided textile. 



16. A soft-tissue implant according to any of the claims 1 
to 15, where the implant is for ami nous, including an area 
with perforations of at least 0.01 cm 2 so that tissue 



ingrowth is promoted. 

17. A soft-tissue implant substantially as herein described. 

IB. The use of soft-tissue implants as claimed in any one of 
claims 1 to 17 in surgery. 
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